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@ Water Supply Protection s ...

Question:
What does it take to protect a surface water supply?

F

Pennichuck Water Works
Watershed Management Program

Security fencing? Spill controls?
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PENNICHUCK

Q

Overview

* Pennichuck Water Works & The Supply Ponds
* Watershed Description

 Watershed Management Plan |
* Nutrient Modeling

* Public Outreach

e Water Quality Monitoring
e Sediment Monitoring

* BMP Implementation
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Drinking Water SUpply g rovvcme

* Pennichuck Water Works (PWW) manages drinking
water for the Greater Nashua Area (Southern NH).

* Includes Nashua and several other municipalities.
e Serves an estimated population of 110,000 people.

* The supply ponds account for approx. 75% of the

water supply.
¥l
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Supply Ponds T——

Supply pond system is made up of 4 ponds

4 dams control flows through the supply pond system

The reservoir system is approx. 195 acres in size
upplies an approx. average of 10 MGD

S/ 3
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©i Watershed R
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Watershed Management 1z eevmicnuex

v’ PWW originally developed a Watershed Management
Plan (WMP) in 1998.

v'Continually monitor and update progress in the plan,
including a major update in 2008.

v'Included a detailed nutrient modeling effort.

v'The extensive management plan is on-going and
includes public outreach, water quality monitoring,
sediment monitoring and implementation of watershed
controls.

v'The WMP also identified highly critical locations for
stormwater related issues and accidental spill potential.
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S Nutrient Modeling Y

* 10 individual subwatersheds (1,200 to 3,200 acres).
Phosphorus loading model used for the basis of the

gement plan.
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This map allows you to view the Pennichuck Brook Watershed. "Clickable" layers help you learn about its 10 subwatersheds, as

well as land uses, stormwater infrastructure and monitoring sites within the watershed.
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* EPA SWMM Model was used;
* Results and data are provided

on PWW website; -
* Interactive watershed map. - s N;d_ '
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Public Outreach T——

o Interactive We DSite http://www.pennichuck.com/watershed interactive map.php

- > Drinking water tools;
> Important environmental

_— | links;
Company Reports T Pay My Bill About Us > Watershed protection
information;

, _ » 0On-going activities;
Ensuring quality > .
to protect the health of all Interactive watershed

our customers, large and small, map.

E PENNICHUCK"

y

‘ Woater Utilities ‘ Woater Service Corp. ‘ Environment

Updates - Back-Flow Prevention Devices
Pennich{c . Cross-Conneclion Program
Hazardous Waste Program

Board of Directors

WICA Information

Merrimack Village Dam Removal
NHDES

8 Pump Station Standards

Rainfall Totals

Storm Drain Profection

USEPA

Utility Technical Specs

News & Events

Newsletters

Water Quality Analysis Reporfs

Water Restricfions

Watershed Interactive Map

O ¥ Pennichuck Watersned ) Subwatersheds [ Monitoring Sites @ @ Best Management Practices () Land Use

Water Saving Tips

WaterSense Parfnership Program

This map allows you to view the Pennichuck Brook Watershed, "Clickable” layers help you learn about its 10 subwatersheds, as
well as land uses, stormwater infrastructure and monitoring sites within the watershed.

Watershed Protection

Pennichuck Brook

L)
;’L’s Switch To E-Bill ‘ Watershed Websife
A Q)

Pennichuck Water Service
% Water Quality Analysis Reports

- Providing a full range of contract _ ¢ %
Water Restrictions services from certified operationg . : ' \,
to public-private partnerships, USEPA’s WaterSense program to encourage ool i
9 Water Saving Tips = — efficient use of water resources. #
57 +
i o 2
W WaterTight Protection Plan Socgle : M pw":“ﬂ‘“"‘5E“"@”‘E“'f:‘*‘:“”s”'
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Public Outreach P e

* Community Outreach Program ,
_ New HamPsHRE HOMEOWNER'S (GUIDE
 Presentations to watershed TO STORMWATER MANAGEMENT

ities: Do-IT-Y. STORMWATER S
COmmunltleS, 0-1T-Y OURSELF STORMWATER SOLUTIONS

For Your Home

* Roof leader disconnection study;

* Promote use of LID and
Homeowner stormwater
management;

* Adoption of AOT and other state
of NH standards into local
bylaws.
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© Public Outreach B rcnnicmuc

* Public School Education Program
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* Visit 12 elementary schools every year

» 5t Grade Classrooms (~40 plus classes are visited)
* Discuss the water cycle & watershed protection

* Poster contests
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© Public Outreach T——

e Public Education Watershed Videos

* Four short educational videos produced.

* Details typical stormwater pollutants and reviews water
supply protection activities.

* Will be available on PWW website.
* Can be used to promote positive watershed behaviors.
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@ Water Quality Monitoring ...

* 9 permanent tributary sampling locations.
* 5in-pond locations

* Used to track phosphorus and other nutrients throughout the tributary systems.

g veoenen i L
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This map allows you to view the Pennichuck Brook Watershed. "Clickable™ layers help you learn about its 10 subwatersheds, as
well as land uses, stormwater infrastructure and monitoring sites within the watershed.
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@ Water Quality Monitoring ...

* PWW has completed historical tributary sampling since circa 1998.

* A formal plan to monitor surface water flows and water quality was
started in 2007.

e Stream cross sections, level loggers and staff gauges used to estimate
flow weighted loading. oz .. —
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@ Water Quality Monitoring ...

* Groundwater depth measurements and water
qguality sampling were added in 2013

b : XN e

Client Focused, Responsive, Quality Service / Experienced, Knowledgeable Technical Staff / Innovative, Cost-Effective Designs



. Water Quality Monitoring ...

* General results are summarized in an annual report and
posted on the PWW website

Phosphorus Trends in Tributaries, 2007-2015

(Outliers >250 pg/L Not Shown)
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@ Sediment Monitoring gz cuwenwes

e Sediment monitoring is on-going to determine loss of
storage in the supply ponds due to infill.

* Sediment depths and bathymetry was mapped in 2000 and
2010 for comparison purposes

http://www.ams-samplers.com/
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Sediment Monitoring % ccowenees

* In 2012 PWW completed a detailed bathymetric mapping effort in
Harris and Bowers Pond using high-resolution multi-beam and sub-
bottom profile surveys.

* In conjunction with the mapping effort, a more detailed sediment depth
study was completed to determine:

Depth/Quantity of sediment
Type of sediment
 Movement of sediment
Rate of Infill

Potential Storage Loss
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Sediment Monitoring  m .cveive

* Permanent Measuring Stations

* Results
* Radionuclide Analysis (Cs-137 & Pb-210).
* Rate of infill could range between 0.26 cm/yr. to 0.85 cm/yr.

e Over 100 years could result in approx. 95,000 to 109,000 cubic yards
of sediment for Harris and Bowers (6% and 12% total capacity loss)

226 Ra, 210 pp Activity (dpmig)
10 100 10"
0

Depth (cm)

300
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Sediment Monitoring 5 veuwense.

* PWW is currently developing one survey datum for all the
ponds to estimate how much active storage is lost as a

result of sediment infill.

* As part of a recent Source Water Protection Grant, PWW is
planning to complete a detailed map of Holt Pond sediment
accumulation and an evaluation of contributing tributaries
to determine potential sources of sediment in the

watershed.
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BMP Implementations ...

Since 2005 PWW has completed five Stormwater BMP installations
throughout the watershed

BMP Goals

v'Spills from either local or state roads that could
cause_ErobIematic pollution events (Everett
Turnpike);

v'Sediment from road sanding and erosion that can
fill in water bodies and carry pollutants into the
reservoir; and

v'Phosphorus inflows from stormwater, which c:
encourage algal blooms. Although the |
Pennichuck treatment plant is a state-of-the-a ==
facility, all surface water supplies are susceptil®
to algae blooms and potential taste and odor
issues caused by the algae blooms.
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¥ Site 1 — Everett Turnpike

| Site 2 — Pennichuck Square

Site 3 — Celina Avenue

Site 4 — Nashua Community Technical College

Site 5 — Cornerstone — Boire Field
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Site 1 - Location 7 Penmichuck

 Located in the Southern NH in

City of Nashua

* Near Exit 8 off of the Everett
Turnpike

e Located on land owned by
Pennichuck
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@ Site 1 - Project Location p .cuuene.

Located on Harris Pond
which is the 2" pond
away from the plant.
F.E. Turnpike handles
approx. 125,000 VPD.
2 direct drainage

outfalls from the
Turnpike.

Additional outfalls drain
to a large pond prior to
flowing into Harris

The subwatershed is
approx. 150 acres.
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© Site 1 - Conditions Y

Two sections of
landlocked property
where the BMPs
could be located.

Cut off by water

Access Cut off by
DOT L.A.R.O.W.
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. Site 1 -Proposed BMPS 4 ...oense

Treatment
* Pretreatment with spill containment capabilities

* Treatment Wetlands
* Gravel filters for nutrient and temperature controls (future filter replacement)

mSTALL TEMPO! SON  INSTALL EROSION CONTROL

GONTROL FABRIG GN FOREBAY  FASRIG FOREBAY |
AND SIDE SLOPES BOTTOM AND SIDE SLOPES

{SEE DETAIL SHEET C-8) (SEE DETAIL SHEET .5}

4~ GPILLWAY 2 - INSTALL
ED NDY

INSTALL 36° DEEP GABIONS
FILLED WTH 8 INCH RIPRAP
AND PROVIE RIPRAP

O TrowE N T SITE 4 - SPALLWAY 3 - INSTALL
W DETAR ST Ot EPAL Y AT ELEY 1800
112 INCH RIPRAR)

INSTALL ORGANICISAND
MIXTURE I8 A ' DEEF X 5 WIDE
TRENGH FOR THE SFILTRATICH

BERM FILTER MEDIA

[SEE DETAR SHEET G4}
F]

Yl APRON AT END OF
F PIPE (8" RIPRAP

APPRON.

{SEE DETAS ON SHEET C-8)

L Ev 17
(SEE DETAIL ON SHEET C-01

INSTALL 36" DEEF GABIONS
FILLED WITH 8 INGH RIPRAP
AND PROVIDE RIFRAP

SITE 3-SPILLWAY 1. SLOPE PROTEGTION 12 NGH
{SEE DETAL SHEET C6)

AT ELEV. 108,
(12 WCH RIPRAP)

INSTALL OVERFLOW PPE
FEFAP OUTLET PROTECTION g
(12 INCH RIPRAP) o

S—

b

# SITE 3- STRUCTURE 2 INSTALL PRECAST
4 RFLOW CONTROL DUTLET
'STRUCTURE WITH 25 FEET OF 12" HDPE

¢ RAIN PIPE
({ (SEE TYP DETAR ON SHEET G5y
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@ Site 1 - Proposed BMPS 1 ...

Accidental Spill Controls

PRESSURE TREATED
WODDEN s

. . . . et ==} A R
* Special liner protected with gravel and stone to prevent puncturing il \”% o
during maintenance; | .
* BMPs always filled with water to enable floating containment; e » -
* Large hoods over outlet piping and permanent floating booms at ot
Spi”Ways; SECTION B-B' VIEW
e Buys time for spill response and no immediate operation required. \ e {
B
r"l 3 S SRR o d R e — * I
- ~ e
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Site 1 - Challenges 5 oovocnes

* DOT L.A.R.O.W.

* Permits

* High Groundwater
* Topography

* Proximity to Reservoir
e Construction & Water Handling
* Future Maintenance Access
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Site 1 - Construction

Location 2 — Construction Sequence
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. Site 1 - Completed BMPS 4 ...conee

Client Focused, Responsive, Quality Service / Experienced, Knowledgeable Technical Staff / Innovative, Cost-Effective Designs




Client Focused, Responsive, Quality Service / Experienced, Knowledgeable Technical Staff / Innovative, Cost-Effective Designs



S Additional BMPs Y

Tinker Road
» Sediment forebays for large residential area
» Outlet control structure
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© Site 1 - Results Y

e BMPs cost approx. $ 310,000.
e Completed within 3-4 months Fall 2010 & Spring 2011.

* Functioning as designed and providing protection from
accidental spills.

* Plans to monitor success through maintenance tracking and
sampling.
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Site 2 - Location B rennizhe

* Located in the Southern NH
near the Merrimack / Nashua
border

* Intersection of Route 101A
and Continental Blvd.

* Located at a commercial plaza
that is privately owned called
Pennichuck Square
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@ Site 2 - Project Location p .cuuene.

Located on Pennichuck

Brook just upstream of

Holts Pond (4t pond
from the plant).

* On Route 101A handles
approx. 40,000 VPD.

* Several locations with
direct discharges or
overland flow to
Pennichuck Brook.

* The treated watershed
totaled approx. 2.5

acres.
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Site 2 - Conditions Y

» Existing busy
commercial property
at intersection of
Continental Blvd. &
Rte. 101A

 Not owned by PWW

e Siteis surrounded by
wetlands associated
with Pennichuck Brook

* Large impervious area
that discharges into
closed drainage
(historic flooding)
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@ Site 2 -Proposed BMPS 4 ...oense

Treatment & Low Impact Design
* Bioretention Islands to treat parking lot and infiltrate roof runoff

* Porous paving materials & LCBs to infiltrate runoff and reduce flooding
e Rain Garden to filter nutrients and capture sediment

)

INFILTRATION DIVIDER

Rain Garden Planting Detail
Rain Garden ‘Bio Island’
Scale 1/2"=1"-0"

| i . Typical Rain Garden Cross-Section
| Py = — Sy Not to Scale

] ROOF LEADER
\_ BIO-RETENTION AREA WELLS

BIOFILTER J
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© Site 2 - Challenges Y

* Ownership
 Utilities
* Available space

* Impacts to store owners
* Future Maintenance Responsibilities
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Site 2 - Construction
PhOtOS E PENNICHUCK

BeachFront P!
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Site 2 - Construction
PhOtOS E PENNICHUCK

Porous Pavers & Asphalt

e —
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Site 2 - Construction
PhOt E PENNICHUCK

1
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©

Site 2 - Results

e BMPs cost approx. S 150,000.
* Completed within 1-2 months during the Summer of 2005.

EFFECTS OF LID AT PENNICHUCK SQUARE

E PENNICHUCK

* LID Results — 80% reduction in runoff leaving the site

80,000

100,000

100,000 |

Pre Runoff Conditions

2 60,000 |
o

=
O 40,000 +

Februan-03 March-03  Apri-03 May-03 June-03 Ju-03 August03

September-03  October-03

November-03 December-03

Post Runoff Conditions

2,500,000
2,000,000

H
g 1,500,000

@

5
= 1,000,000

s

<)
500,001
| | l [ ] || .

1 1 i L :
nuary-| reh. \pril May-0: June-03 July-03 Au September-03  Octobe: November-I December-03

ained from hitp Jwww.ncde. nosa govloalcimate/cimatedata htm for Man rpark WMO# 74394
ed to treat & combined 0.78"
ed to empty within 72 hours. This assumption ed in the calculation for on jon

Annual Stormwater Budget

Pre and Post Runoff
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Conclusions P e

Answer: |t takes a lot to protect a water supply.
'!;

* |dentify potential threats

* Monitor

e Public outreach

* Good communication

* Implementation of controls

It’s possible that some of the highlighted actions could be
helpful in the protection of a water supply near you.......
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© Questions 1B - enminuen
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Questions 5 eenonien

Benjamin Lundsted, P.E.

Comprehensive Environmental, Inc.
21 Depot Street
Merrimack, NH 03054

1-800-725-2550
blundsted@ceiengineers.com

Pennichuck Website:

http://www.pennichuck.com
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